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l. EXECUTIVE SUMMARY

Act 78 Reporting Requirements

This report is submitted in compliance with Act 18 Y.SA. 6604(b), enacted in 1987TheVermont General Assembly
charged the Secretary of the Agency of Natural Resources @@thRyubmitting a report every bienniumegarding the
volume, amount, and toxicity of the S NJ 2 y (iv@ste stiearfi. Ik Breparing the report, the Agency musild

public hearings, conduct analyses, and make recommendations to the House and Senate Committees on Natural
Resources and Enerdy making recommendationshé Secretarys directed to consider both legislativand voluntary
mechanisms for reducing waste, and to ptiee draft report for 45 daydn compliance with legislative mandate, a draft
of this report was posted for 45 days prior to filing with the Legislature.

Act 78 represented the first comprehensiselid waste law adopted in Vermont. Disposable products and packaging

had become prevalent and oversight of the toxicity of the packaging materials was just developing. Manufacturing for
recyclability at thatime was an emerging concefeflecting itsime, the Legislature targetedhloride and polyvinyl
chloride packaging, polystyrene packaging, products and packaging that may contain heavy metals, and unnecessary
packaging that is nonrecyclable or nonbiodegradalvi¢he years since, Vermont has erettseveral extended

producer responsibility programs, including Universal Recycling and stewardship programs for roentairying

lamps and thermostats, electronics, paint, and batteries.

Over the pastwo decadesthe amount ofwastedisposahasfluctuated more drastically than the level ofaste
diversion(recycling, composting, etc\Vithin the past 10 years, after several stakeholder groups, legislative reports,
contracted studies, and newly adopted legislatitie Department of Environment&onservatioDEQ a department
within ANRhas initiated several new programseduce overall volume of material sent to the landfill as well as the
degree of toxicity of the materials that may be discarded through the municipal solid waste systenesult:

1 Trash disposal throughout the state decreased 5%;

f +SNX2yiQa NBOeOfAy3ad g O2YLRalGAy3d NIGS KF-a AyONBIl a

9 Foodrescuehas grown by nearly 40%, according to the Vermont Foodbank; and

1 More Vermonters have access to recycling collectiam ever before.

The chart below is a snapshot of the fluctuations in disposal amount compared to that of diversion. With full
implementation of programs such as the Universal Recycling law, DEC anticipates a rapid and significant increase to
diversionrates as projected in thgraphbelow.

Vermont disposal and diversion of municipal solid waste
amounts over time
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New State Diversion Forecast

The 2012 passage of theersal Recycling Law (Act 148 yasre Disposed, 2013
(UR)addresedu KS O2Y OSNY O0KFO 02z ¢

waste was being landfilled rather than dited for more

beneficial usesAt thattime K S a il 6 SQa &A OSNA

staled between30 ¢ 36%.A statewide2013Waste

GompositionSudy showed that approximatelyhalf of the HHW
materials placed into landfills asebroacer range of 0%
recyclable, leaf andyard debris, and food scraps that Electronics A%,
could bediverted and put to better use. When placed in a 29 Glass
landfill, thesematerials (especially food scragsjllute the 2%

air by producing methane, a potent greenhouse getse

data from this study is based on 2011 Divensand Disposal reports, reflecting baseline tonnages prior to adoption of
the UR law

Wastes
21%

Metal

The UR lavencourages diversion of materials from the landfillghasing
out certain materialsrhandatedrecyclables, food scraps, clean wood, ang€arly 50% of what Vermonters throw
leaf and yard debrifyom landfills ensuring parallel collection (collection away could be recycled, donated to fee
of these materials at the same locatias trash collectionpdheringto a  pegple in need, or composted

food recovery hierarchyand incentivizing diversion through variable rate
LINAOAY 3 602VYY2WsWurikKNBMEIR | & & LIFe

... . . With passagef Act 148 a
MSW waste composition by weight: 2013; projected 2022 under Act 148; Material
potential future new Matenals

o - ‘ Management PlaMMP),

| and several new product
| ‘ ! stewardship programs,
500 | i DEQanticipatesachieving
Diverted/avoided MSW | ! . .
| Divertedt/avoided MW ; a 476 diversion rate by
I | Diverted/avoided MSW 2022 DEC anticip'ateme
a0 | L = diversion rateto climb to
-?Ct 66%as material specific
2 Other /fll programs are
5 300 - e - e implemented This may be
E Other e achieved through new
E Plastic - i Electronics /HHW programs to Capture
~ 200 | Disposed 3 | packaging and printed

393,000

e Plastic | Oeped Other materials as well as
tons textiles, carpet and
100 Plastic - oo padding, and bulky items.
j i
0
2013 disposal 2022 estimated Beyond 2022
disposal potential disposal

Excludes C&D reported as MSW
Diverted amount includes estimated error associated with undocumented organics diversion
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Recommendations

Fully ImplementExisting Legislation The Department of Environmental Conservat{DiECjecommends that the
Vermont Legislature continue to support the existing ladepted to prevent, mitigate and divert materials from our
primarylandfill, and to extend sunset provision for collection of mercury auto switches.

Increase Household Hazardous Wagtéonstruction/Demolition Debris Diversion DEGecommendsncreasel
effortsto address household hazardous wastes (HHW) and construction and demolition (C&D)Qledriie next year
DEC will work with stakeholdets identify new opportunitiesfor funding collection of HHW antew ways to manage
HHW DEC will also coimue to work with C&D stakeholders on Act liffplementation

Explore Diversion of OtheMaterials ¢ Over the next two yearBECanticipatesconvening atakeholder group to
explore potentiakolutionsto offer convenientcollection, decrease disposal, aedcouragesustainable packaging
paper and printed materigiroduction Other priority materials include tires, textiles and plastic bags.

. LAWS & PROGRAMS TO REDUCE TOXIQUOANTITY OF MATERIALS IN THE
WASTE STREAM

This section of the report summarizes the various Vermont laws and regulations that govern solid waste disposal in
+SNXY2yid YR a4SS1 G2 AYLINRGS G(GKS aidlraSqQa RAaLRalf |yR

A. Universal Recycling Law

In 2012, the Legislature unanimously adopted Universal Recycling law (Act 148)a I OG NBf F G Ay 3 {2
univeNR I £ NB Oe Of A 16 Addrass theitdldd fatR in ermritoB\Easte diversion (3Q 36%) over the past

decade The goals of theJniversal Recycling laaveto improvethe capture and diversion ratesdto preventvaluable
materialsfrom being landfilled. By phasing out landfilling of certain materraksndatedrecyclables, food scrapslean

wood, andleaf and yard debris), ensuring parallel collection (collectiathe$e materials at the same location as trash
02ttt SOUA2Y 00X YR AYyOSYGA@AT Ay3d RAODSNAEA 2-gyoirk KRRl Pl NJ
tools were set in place to discourage waste generationdiadosal

The Universal Recyy) lawemphasizeghoiceand conveniencéo Vermont residents and businesses, leading to more
consistent materials management servicggch as recycling and compostistatewide By requiring separation and
diversion of materialsnjandated recyclableglean wood)eaf and yard debris, and food residdalhe lawincentivizes

a renewed effort tanvest in materials management strategiégohasedin design of the law was adopted &dlowtime

to establish collection services and processing faciliiesnanaging mandated recyclables and food, leaf, and yard
materials.See Appendix A.

Universal Recyclingaw- Required
Collection & Landfill Ban Implementation

Dates
Recyclables 2014 2015 2015 | S .
mplementationmilestoneswere designed to
Leaf/Yard 2015 2016 2016 make recycling and composting as easy as
Waste trash disposal. Ae legislation also required
Food Scraps 2017 2017 2014-2020 municipalities to adopt variable rate pricing
structures (often called Pay As You Throw).
Clean Wood 2016 These pricing systems must be based on
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either a per unit of weight or volume basis. While maawns and
haulerswere alreadyusing this type of pricinghe legislation has led to
adoption oftown ordinanceghat requireweight or volume based DEGset a goal in theMaterials
pricing statewide. Management Plarto increase the

statewide divesion rate oftrash from

Through implementation programs and outreach campaign2015 approximately30-36% to approximately
DEGsaw a 5% reduction in the amountmiunicipal solidvaste disposed . : .

50% with full implementation othe
from Vermont. This is a significant accompllshmenn3|der|ng that
6L A0S GaLAOLtte R28ayQi RSONBI a §MEGEKENTINPRICPUIGENER v 3 5
and economic downturrRefer tothe + S NIy 2Uyfivie@aRecyclindg.aw
¢ Status Repor2016for more details.

B. Materials Managment Plan

l'a YIFYRFGSR 6& SN¥2y0G f1 g 6mMn +d{dl & 3 ccnnv aGKS :
FR2LIGSE FFGSNI y2GA0S IyR Lzt AO KSFENARYy3IAXE | az2fAR gl &l
strategy ford KS YIF yIF3SYSyid 2F 61 adsSXxé ¢KS &adl ddzi2Ne fI)/EIdzIEIE

every five yearsn 2014 the Agencgdoptedii KS a + SNX 2y & al (S N hcboidanad wiH: seBtahs v
requirements of 10 V.S.A. § 66@dichserves as théi (i | (i S Galid Wakteingadagement plaRor purposes of

moving towards a sustainable materials management vigimhaway from an endf-piped ¢ | dmaSagement

system the Secretary of the Agency of Natural Resouctesged thenamefrom the Solid WasteManagementan to

the dMaterialsManagementPlanéi 2 NBO23ay AT S GKIF G YIGSNAIfa ¢S y2 f2y3
beams, food scraps for compost, etc.)

Through theMMP performance standards supported by stakeleos and adopted through rulemakinBEC seeks

reduce the disposal rate of municipal solid waste (MSW) by 25% from 413,517 tons to approximately 306,772 tons by
end of the Plan termin 2019 To track progress towards attaining this g&dEQompiles éta reports annually from
certified facilities to estimate the annual diversion and disposal rates.

This MMP was designed to develppograms andffer services that will guide the reduction of the amount and toxicity

of solid waste in Vermont. Clear and definitive performance standards for both the state and local solid waste
management entities (SWMESs) provide benchmarks to measure progress towardirghitMPgoals foreach of five
material streamsrecyclables, organics, construction and demolition debris, household hazardous waste, and biosolids.
Within each category, performances standards establish expectations for outreach and education andecmevien
supporta waste reductiorsystem that not onlgreates awareness amomgsidents and businessgsut ensures that
recycling, composting, donation, and other diversion optionsraaglily accessible.

Municipal Solid Waste Goal

The MMP sets twgoalg one béangthe disposal rate goal
and theother being the diversion ratgoaft for the state to
use to measure & success witlvaste reduction and
diversion (recycling, composting, etc).

Vermontaims toreduce the disposal rate of
municipal sold waste (MSW) by 25% from 413,51
tons to approximately 306,772 tons 019,

Disposal Rate: The MMP sets the goal for the statedoce
the disposal rate of municipal solid waste (MSW) by 25%
from 413,517 tons to approximately 306,772 tons by end ef3lyearPlan term. The per capita disposal rate of MSW

will be reduced from the current 3.62 Ibs. per person per day to 2.69 Ibs. per person per day. This will be achieved
through implementation othe Universal Recycling laamd a variety of new and exiisg efforts designed to educate

and to offer services to Vermont citizens and organizations in the proper management of materials.

Page6 of 27



Diversion RateTheMMP setsa second goato increase thestatewidediversion rate of all MSW from approximat&§-

36% to approximately 50% with full implementationtbé Universal Recycling lavequirementsand other MMP

programsin 2020.Thed RA G \NEIASZY A a4 (1 KS diveredthycomddsting; tedisigyaind recycling
materials),divided bythe sum of waste diverted and waste disposatdisposal facilitiedandfils and incinerabrs).

Materials used for alternative daily cover at landfills do not constitute materials diverted from the laidfittving this
50%diversiongoalwill require increased separation, recycling, food donation, and composting of recyclables and
organic materials (food scraps/leaf & yard debris). The remaining 50% of the waste stream was addressed through a
éBeyond WastéstakeholdemprocessDEK 2 LJSa G KI G Fdzf £ AYLIX SYSyiGlFdAz2y 2F =+
with Beyond Waste effortswill achievediversionrate increases t@®6%.

Combined, the diversion and disposal rate tonnagssilt in the MSVWgeneration rate . Tracking the fluctuations of
+SNX¥2yiQa 3ISYSNIGA2y NIGS A& | YSiNADEQDMdted théeludionfoh | 0 f
the amount of wate being disposedlong with increase is the amount being diverted, while at the same time, a
decrease inthe overall generation rate of materials

Solid Waste Implementation Plans (SWIPS)

By law municipalitiesDEC refers to as Solid Waste Managenkgriities (SWMEsqre ultimately responsible for solid
wasteand materialsnanagement. State law requires th@WMEsnanage solid waste within their jurisdiction in
conformance with the state solid waste management plaow called théviaterials ManagemenPlan(MMP). Since
adoption of theMMP in June of 2014eachSWMEhas submitted and received approval fradCGn their individual

solid waste implementation plan (SWIFhis is the first time the Agency has obtained full SWIP compliance, which it
attributes to a clear and streamlined SWIP approval process, weeks of guidance, meetings and direct one on one
assistance to townsnd collaboration betweesolid waste districts, alliances of towns, and independent toWighe

27 SWMEs operating in Vermqrasof November 2016, 1&ere charteredsolid waste districtss were groups or
alliancesof townswith formal partneragreementsand 11
wereindependent townsAppendix Beflects the currenmap
of the SWMEsperating in partnership or independently from All 27 municipal entities charged with meeting
each other. the performance standards of the Materials
Management Plan, have each adopted an
approved Solid Waste Implementation Plan.
That 100% compliance rate will benefit all

Vermont businesses and residents.

TheupdatedMMP was intentionally designed to dev
measurable actioon the part ofDECGand the SWME& Many
ambitious goalsre embodied within the MMPbut it is the
baseline expectationsaptured byperformance standards of
each material chaptethat setthe tone. To drive awareness
and diversion, theperformance standards fall into two
categoriesrelatingfirst to outreach and educatiofsuchasschools and businesggeand secondo ensure convenience
for collection existsvithin eachSWMEor region Usingresults based accountability measurement structyresupled
with annual reportingrequirementsfrom eachSWME gives the opportunity foDEQo confirm thatthe commitments
made in the SWIP are beirgecuted foreach of the material typeMoving the MMP away from a planning document
to one that is action orientechas had the effect of encouraging partnership development and resource sharing
between the SWMEs. Ompecificdriver of this partnershiphasbeen the performance standards tied to establishing
collection events or permanent collection facilities for household hazardous waste (HHW).

Targeting Toxicity in the Waste Stream

Although HHW is exempt from state and federal regulatioth@zardousvastes, Vermont statute requires the Solid
Waste Program to address the volume and toxicity of the waste str&€amsethe early 1990SWMESs in Vermont have
been required to include provisions in their Solid Waste Implementation Plans (SWIPs) for treemangof this
household hazardous  a 'S | & & dzy NB 3 dzf olleStiRg akd niahadldg) ey camde axpedsive, yet is
important to remove the toxics and kards from the waste stream. Togican pose hazards to human health and the
environment if not collected and restricted from potential release. To assist with this exg@Bshas issued more than
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$400,000 in granten anannualbasissince 2007 tahe SWMEsS to assist with the costs dflW collection and SWMEs
must cover the remaining cosfsr managing these materialgven with the financial grants provided by DEC, the cost of
collecting and managing HHW is expensive r@odires additionafinancialresources from th&WMEs.

Househall hazardous waste and conditionally exempt generator (CEG) hazardous waste is collected and managed
several fixedfull-time facilities in the state and at numerous collection events hosted by municipdlitiesghout the
year.A total of 752.1 tons ofombined HHW and CEG materials were collected in 2014, a 43% increase over the 525 tor
collected in 2013. The factors leading toward increased collection volumes in 2014 may include the success of the fi
year of the Vermont PaintCangrogram a produ¢ stewardshipinitiative, and improved HHW/CEG reporting from
municipalities.

Summary of historic hazardous wasstollections and participation
2014 | 2013 | 2012 | 2011 | 2010 | 2009 | 2008 | 2007 | 2006

Total HHW and CEG
tons collected

% participating VT
households (avg.)

Pounds collected per
household (avg.)

752 | 525 | 460 | 467 | 489 | 566 | 436 | 444 | 521

6% | 7% | 9% | 7% | 6% | 8% | 9% | 7% 6%

102 | 62 34 47 46 45 30 39 44

C. Landfill Disposal Bans

In Vermont, landfill bans are in place mthargeable batteries, lead acid baits, certainbannedelectronic devices,

motor oil, paints, and mercurgddedlamps, thermostats, and othgroductslisted under 10 V.S.86621a Banned
electronic devices include computers, peripherals, monitors, cathode ray tubes, televisions, printsosiaber

electronics such as personal digital assistants and personal music players, electronic game consoles, fax machines,
wireless telephones, telephones, answering machines, VCRs, DVD players, digital converter boxes, stereo equipment,
and power supply aalsused for charging

There are also landfill bans on nbazardous materials, such as tires dmisehold appliancesuch as refrigerators,
washers, and stovez S NJ 2URIavRexpands the landfill ban list to include mandated recyclables (alumingim an
steel cans, glass bottles and jars, plastic bottles and consiteF and HDPE&ardboard and paperleaf, yard and clean
wood debris;and food scrapby July 1, 202@ther potentiallandfill bans for both norhazardous and hazardous
containing produts are evaluatedased upon infanation from2013Waste Compositiont&dy and the availability of
cost effective and aovenient options for collectiofrecycling, and safe eraf-life handling of these materials
Additionally, materials may also be targdt® minimize the amount of material being sent to the landfeveral
categories ofnaterial were considered by thigeyond Waste Advisory Group20L5 andDEC heldubsequent material
specific stakeholder groups for tires, textiles, ahstruction and demolition debris a result
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D. Extended Producer Responsibilityaws
¢tKS SEGSYRSR LINPRdAzOSNI NBalLRyaroAtAde o69twlO flgas
have been adopted within the last 10 years. These laws mitigate environmental impact from disposal, and share
the cost of diversion with the manufagter and the consumer to alleviate financial burden on municipalities.

1. Electronics Recycling

Number of pounds of covered electronics collected per program ye Electronic wast¢Ewaste)is a growing and
problematic waste stream that contains toxic

- 4,950,000 _
3] materials (such as lead, mercury, and
§ 4,900,000 chromium), valuable materials such as
S precious metals, recyclable plastics, and
g H850.000 metal like steel and aluminum. Yet as late as
S 4800000 2009 there was no consistenhd convenient
g means of capturing-wastethroughout
4,750,000 Vermont.
1 2 3 4
(711-6/12)  (10/12913)  (107139/14)  (10/14-9/15) The Vermont legislature passed tBavaste

Program Year fre 6/ 2ttS80GA2y yR w$
5SOA0S&¢ AY Hnanmn NBad
the Vermont ECycles Program that started operations in 20Ike goal of the Program is to provide free and
convenient collection and recycling of TVs, computers, monitors, and printers. Like other product stewardship program:
the costs of this electronics recycling program are borne by the manufacturers thttess electronic devices in
Vermont.

Despite challenges to the@®cles Program from volatile recycling markets, the amount of material recycled has
increased slowly and steadily from 4.8 million pounds to 4.9 million pounds. The Verfayetddrogram is
considered one of the most convenient and effective electronics recycling programs in the canohirgports the
highest per capita collection rate in nation

2. Mercury-Containing Thermostats, Auto Switches & Lamps (Bulbs)

Mercury Thermostats

Number of mercurycontaining thermostats collected per year Mercury (Hg) is one of the most

widespread, persistenand toxic
contaminants in our environmentts

3500
3000 mcgrp'oratlon into many products and its
emission from combstion processes has
T 2500 : :
2 resulted inwell documented instances of
< 2000 population poisonings, high level
O 1500 Startof occupational exposures, and worldwide,
:tt . .
1000 Collection chronic, lowlevel environmental
500 Program exposuresEven a small amount of
mercury can damage our lakes and

0
2002 2004 2006 2008 2010 2012 2014 2016

Calendar Year

streams and poison tisand wildlife. It is
0S0OldzaS 2F YSNDdzNE Qa
restrictions (limits) have been placed on
how and where mercuradded products
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are disposedvVermont has addressed mercury elimination through its Mercury Education and Reduction Campaign
(MERC), with haveincluded thermometer exchanges, school clearts, retailer and contractor mailings, dairy
manometer exchanges, pharmacy pledges and various other outreach efforts to remove mercury from the solid waste
stream.

To address mrcury-containing thermatats legislation was passed 2008 requiring thermostat manufacturers to
establish a mandatory collection program that provides residents and contractors with a $5.00 rebate incergahfor
mercury thermostat collected in the stat€heThermostat Reycling Corporation (TR@ganages this programn behalf
of mercury thermostat manufacturers and each year reportBEChe total mercury thermostats collected from over
160 retail, household hazardous waste, and wholesale collection locations acragatthe

According tahe 2015 TRC report, 14.23 pounds of mercueyercollected from a total of 2,000 thermostats. This is a
significant decrease from the 3,3#®rmostatscollected in 2010, and a decrease of 8% from 2014 numberdafEo

much of the otreach efforts by TRC have been targeted solely to wholesalers and distributers, though they represent
only about 25% of the total volume collected in Vermont this past year.

The thermostat legislation sets a target goal of 65% of thermostats avaitairedycling to beollected by the

program. The state is working with TRC to bring the collection numbers rggbiyingthem to expand outreach efforts

to the general population and heating contractors, highlighting the $5.00 incentive. AdditidbEas requested TRC

to increase oversight efforts and direct contact with each collection site. It is anticipated that these increased efforts wi

NI AaS | gFNBySaa 2F GKS LINBINIY (G2 AYONBlIaS Odbéf SOUGAZ2Y
assessed to evaluate TRCs overall effectiveness going forward and any future modifications that will need to be made

increase collection numbers.

Mercury Auto Switches

Mercury auto switches have been phased out in newer model cars, resultieggén and fewer mercury switches that
need to be properly managed.

Mercury contained in auto switchesan be emitted to the environment when vehicles are crushed, shredded, and then
smelted to produce new ste€The primary source of this mercuryis hdod/ R & NHzy'{ G O2y @S ykiSy OS
ONI 1S¢ agA00OKS&A dzaSR Ay &a2YS OSKAOfS&a dzyuiaf az2RSt | SI
process scrap steel from vehicles is listed as the third largest source of mercury emisgtierld.®. in the 2013 Toxics
Release Inventoryroreign processing of scrap metal exported from the U.S. also eritsuny.

All 50 states, the LEPA, the regulated community, environmental groups, and other stake holders have developed and
are implementing the National Vehicle Mercury Switch Recovery Program (NVMSRP) through a Memorandum of
Understanding (MOU), to remove mercury switches from-efiife vehicles and thereby reduce mercury emissions.

The NVMSRP is scheduled to sunset at the end of R@tlinay be extended another four yeakéermont statute

requires motor vehicle recyclers to remove mercury auto switches prior to crushing/shredding. Similar to NVMSRP,
+SNX¥2yiQa aYSNDIzNE | RRSR Y2 isadiad@des i6anSet dShe Ol ¥TRIAIDEY G & ¢  f ¢
recommends thathe sunset provision for 10 V.S§Y.108 be extended for a minimum of four years, or to reflect the
NVMSRP extended timeframe that is likely to be chosen.

In the meantime, the DEC will work with the salvage yard iammgo send letters to all permitted salvage yards to

remind them of the requirement to pull mercury switches, to provide information about how to manage the switches,
and to collect information about how many switches they collect annually.
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Number of mercurycontaining lamps collected per year ~ Mercury Lamps

250,000 Mercury is a highly toxic heavy metal that is released into
the environment when mercurgontaining lamps are broken

200,000 or discarded. Although lamps contain a relatively small
amount of mercury, the high volume of spent lamps

150000 generated irfluorescent lamps (linear and compact

fluorescent) and high intensity discharge (HID) lamps
warrants proper recycling options be made availabltD is a
100,000 term used to describe mercury vapor, metal halidad high
pressure sodium lamps.

# of lamps collected

20,000 Spentmercury-containinglamps, whether generated by

businesses or householdsannot by law, be disposed in the
trash, andare collected throughout the state to lrecycled.
12 13 14 15 16 17 Spent lamps generated by businesses and institutions are
Fiscal Year (JulyJune) subject to Universal Waste Management Standards
contained in the Vermont Hazardous Waste Management
Regulations (VHWMRS(bchapter 9+ SNXY 2 y (i Q& Yundéd#Entp Gedydingiegraimmanaged by the
National Electrical Manufacturers Association (NEMA) was implemented in July of 2012 undgearfigellection plan
approved by the state. Each year for the past four years the number of mezontgining lamps collected in the state
hassteadily increased. During the July 28lishe 2015 period 205,155 lamps were collected while the July-201&
2016 period saw an increase to 233,820 lamps collected. Having free and convenient collection locations offered
statewide by SWMEs and variogailers benefits Vermonters seeking to properly recyakrcury-containingbulbs.

3. Primary Batteries

Pounds of batteries collected In 2014, Vermonbecamethe first state torequire
manufacturers to funaecycing ofsingleuse batterieswith

Pounds Collected

60,000 . .
the passage of the VermomrimaryBattery Stewardship Law.
50,000 %) : : .
3 The law requires producers of primary batteries (hon

40,000 o rechargeable batteries) sold in Vermont to register with
30,000 = VermontDepartment of Environmental Conservati(ibEQ
20,000 % and provide a stewardship plan toamage the proper
10.000 S recycling and/or disposal of primary batteries sold in

' o Vermont.A Primary Battery is a nemchargeable battery

2015 = 2016 weighing two kilograms or less, including alkaline, carbon

zinc, and lithium metal batterie®roducers may choose to
submit anindividual stewardship plan or participate in a

m Non-Rechargable m Rechargeable Ibs shared stewardship plan. Currently, most producers who sell
in Vermont are under a shared stewardship plan which is
implemented by the stewardship organizati@all2Recycle

as of June 30th

Call2Recycle implements both the primary (rrechargeable) battery stewardship progranandated by Vermont law
and themanufacturerled voluntaryrechargeable battery collection prograrfhis allows for both types of batteries to
be collected at no cost to consumers in Vermont in convenient locations throughout the $tatee are 135 collection
sites available in Vermont for battery recycling which offers 96% of Vermont residents and businesses access to a
collection site within 1@niles of their home or busines§he stewardship program is funded by battery producers who
pay fees based upon their Vermont sales.
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The collection program began January 1, 2016 andalvaadycollected 28,612 pounds of primary batteries and 26,047
pounds of rechargeable batteries as of June 1, 201s past Jurgsix months after the law went into effectsingle
use battery collections were up347% over 2015. Even rechargeable battery collections were up 29% year over year.

t NI 2F GKSABNRANIRYSE (12dz0&S 62N] 2F +SNX¥2yiGQa az2f AR
with Call2Recycle to organize collection at their transfer stations, towns offices, local retailers and special collections.

4. Paint
Number of gallons of paintollected per year

The Vermont Paint Stewardship Law was signed on Jur

3, 2013. The law requires producers of architectural pai 120000
sold in Vermont to register witbECand provide a
stewardship plan to manage the proper recycling and/ol
disposal of archéctural paint sold in
Vermont.Architectural paint is defined as interior and
exterior architectural coatings that are sold in container: 60000
of five gallons or les®roducers may choose to submit

their own individual plan or participate in shared a 30000
stewardslip plan.All manufacturers of architectural paint

who sell paint in Vermont participate in an approved

paint stewardship plan implemented Iiye stewardship 0
organizationPaintCare

90000

Avg. gals/year before collection program

Gallons

1st Collection Year
(May 2014-June 2015)

This sewardship program is funded by paint manufacturtirat pay a fee on each container of paint sold into the

State. The fee is used by the paint stewardship organization, PaintCare to pay for the collection, transportation an
disposal or recycling of unwaed postconsumer architectural paint in Vermont. The fee is passed down to the
retailer and consumer

Since the collection program began May 1, 2@4dintCaréhas established 72 yeaound collection sites in addition to
working with the existing seasonal Household Hazardous Waste events which has res88di6 of Vermont

residents and small businesses having access to a drop off site within 15 miles of their home or business. PaintCare
through partnerships with retailers, towns, waste haulers and solid waste management entities have collected 116,961
gallons of paintThis is almost double the approximately 60,000 gallons per year of paint that was collected in Vermont
prior to the pain stewardship program being implementathrtingMay 12014

E. Construction & Demolition Debris

In 2014 the Vermont Legislature adopted Act 175 to divert construction and demolition debris (C&D) for six material
types from large projects acros®&rmont when aC&D recyclingacility is within 20 miles to accept the materialfose
materials types include metal, clean wood, asphalt shingles, drywall, aemtedistrand board and plywood.

In response to recommendations by tBeyond Waste Advisory Groapd Act 175, atakeholder group convened in

the fall of 2015 Theobjectiveof the group was talevelop policies or legislag direction to reduce the amount of C&D
waste generated and to increase the diversion of these materials to berle&aises and recycling markets. Refer to the
Report to the Vermont Legislaturen 10 V.S.A86605mArchitectural Waste Recycliigct 175)or more detail on
infrastructure for collection, markets for materials, and outreach to impacted parties.
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F. Bottle Bill

Beverage container deposit legislation, known as Bottle Bill, has existed for close to a half century. Generations of
Vermonters have grown up redeeming beverage containers for a nickel or for fifts@s depending on the contents.

Following adoption othe Universal Recycling law in 2012, DEC commissioned a report to assess the impact of
implementing the law. A portion of that study, known as a Systems Analysis of the Impact of Act 148 on Solid Waste

Management in Vermontyas to review the Bottle Bill system. That report estimasetb% recovery rate for containers

sold and redeemed in Vermont. The high recovery rate does not come without expense or challenges

Glass is an example of one of the challenges. Fomtiterialrecoveryfacility (MRF) keeping glass clean and free of
contaminants is difficult. Glass is easily contaminated by paper, metal and pthatigsis often comingled with in the
single stream collection system prior to separation at the recyclingtfa€lass processed through the Bottle Bill
systemis oftenseparated manually aedemptioncenters or crushed separately from other material typessvinga
cleanerproduct Thesingle streantollection system for recyclablessults inglassbeingan expense fothe MRF rather
than a source of revenue in many casBiseBottle Billsystemreducesthis someby capturingdeposit covered glass
beverage containexwhich can lower processing costs for the MRF

.  BEYOND WASTE MATERIALS

With the passage ahe UniversalRecyclingaw, the state aims to increase recycling and reuse statewide, reaching 50%
diversion of municipal solid waste by 20ZX.the remaining 50% or so disposed is comprised of materials that are

difficult or less convenient to reuse mecycle.TheMMP committed to initiating a process by which stakeholders would

be convened to evaluate materials that do not fall under the disposal bans adopted under the Universal Recycling law.

In response to this remaining 50% of the waste streath,aS& 2y R 2| aGS | ROAa2NE DN dzLXk
2014 .Materials recommended by the Beyond Waste Advisory Group for additional individualized management
strategies were chosen because of their high volume within the waste stream or their hazaataus, and therefore
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material types prioritized included textiles, tires, construction and demolition debris, and HHW, oil andrgjldiiid a

second tier of priorities as pharmaceuticals, plastic film and agricultural plastic, and Paper, Printed material, and

Packaging.

Matrix of criteria for evaluating prioritization of material type for further stakeholder review

Categories &Criteria

Sub Criteria

Characteristics of Material

Environment & Human
Health

Product toxicity and potential impact on human health and the environment,
including GHG emissions

Value Inherent value in the material; existing markets and potential ofrtiegket to expand
Recyclability Able to be recycled, reprocessed or repurposed

Impact on existing landfill capacity; amount currently diverted. Weight is often us
Volume as a proxy because volume data is difficult to collect. Though there are instances

where low weight high volume materials impact landfill capacity

Existing Infrastructure

Low Recovery Rate

Material reflects a low recovery, or diversion rate

Opportunities to Expand
Existing Programs

Opportunity exists to improve undgyerformingprograms; access to programs is lo
importance of assessing program effectiveness; and existing recovery rate

InfrastructureReadiness

Collection and processing logistics

Cost

Cost to consumers, manufacturers, municipalities all effect diversion riatédsere a
more costs effective way to handle the material and maintain a high diversion raf
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A. TIRES

Approximately 300 million scrap tires are generated each year in the United States, or ab@drapéire per person
per year.Using thighe UnitedStates Environmental Protection Agenti8tPA and industry acceptethetric, DEC
estimatesabout 625,000 scrap tires are generated each year in Vermanterifythe amount of scrap tire pileBEC
undertook a statewide survey in 2012.

The findings fronthat survey reflected that &otal of 62individualscrap tire pilesvere identifiedin the inventory

reported. Unless field verified bpEGstaff, the size of the individual tire pile was represented by a range: an estimate of
the quantity provided by th@erson who reported the pileJtilizing the lowest number of each range of the unverified
piles, in addition to the field verified quantities, yields a cumulative estimate of 417,000 problem tires. Utilizing the
highest number of each range of the unviif piles, in addition to the field verified quantities, yields a cumulative
estimate of 458,000 problem tires.

Range of Tires in Pile # of Tire Piles

Quantity not reported or verified 5
100-200 19
201-1000 22
1001-10,000 10

10,000+ 6

As with mosttommodities and recyclable materials, the market for scrap tires is volatile and greatly influenced by
economic factors, energy prices, and political circumstances outside of Vermont and, increasingly, outside of the Unite
States.To respond to the findigs of the survey and recommendationstioé Beyond Waste Advisory Grgugptire

stakeholder groufTire GroupWwas convened in the spring of 20THheTire Group agreed that there were three areas

of concern with scrap tire management in Vermoleigacy s@p tire piles, ongoing illegal dumping of scrap tires, and

the lack of recycling market$o address those concerns the Tire Group suggesigdris such as creating a monetary
deposit on new tires, establishing an Extended Producer ResponsibilitypfleBR)m, or adding a Stat@andated fee

on scrap tires. There was some consensus that any fee on tires to cover the management of scrap tires should be mov
to the time of newtire purchaserather than at the time of disposand that the fee should beniform and transparent.
Additionally, he Tire Group discussed adding a fee on tires that would generate resources to address the legacy tire
piles problem and to help to develop sustainable markets for scrap tirBepart to the Vermont Leqislature on

Problem Scrap Tire Pile2013 was written andan be found at

B. TEXTILES

In response to the Beyond Waste Advisory Group priority matertadsT extiles Stakeholder Series was convened in the
spring of 2016. Before developing a set of action items to improve the collection and diversion of textiles from the wast
streamDEQeviewed a 2002 report: SNXY 2y 1 Q& adzy A OA LJ £ RexdltsioRRedsk and Becyslingd S NE
Survey That survey estimated just over 1,790 tons of textiles were diverted from the landfill in 2002. Alib&ahhas

not commissioned a similar report since then, the 2014 diversion data submitted by 9 out of 27 S\Widkiedrjust

147.58 tons diverted. Late reporting from two additional SWMEs added another 757 tons, and -pnefitor

organizations that provideDEQlata added another 58.5 tons. Collectively, aJomd estimate of 963.08 tons were

diverted in 2014. Therare likely additional tons being diverted but it is not feasible to know how much more tonnage
that may be since a large amount of textiles are managed through reuse organizations.

Participants in the stakeholder series determined tiiatmont faces anique challenge with a lack of convenient and
affordable collection options across the state. Factors that contribute to these collection challenges include a steep
decline in the commodities markets, as seen with other basic recyclables. Additionaltyréihgeography of the state

is expensive for endsers to transport to sorting hubs for processing and resale. With that in mind recommendations
developed during the meetings focus more on infrastructure and market support than on outreach and education
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C. PHARMACEUTICALS

The 2016 Legislature adopted Aot Relating to Combatting Opioid Use in Vermwith the purpose of establishing a
product stewardship program for collecting unused prescription drugs. Prior to adoptsmont dd not have a
mandatory statewide drugtewardship program for unwanted dgs, and drug manufacturers apdoducers hd not
supported a permanent collection programVoluntary collection programs were offered by police stations and
pharmaciesThis law is being driverylihe opiate addiction and overdose problem.

Oversight authority for the program was delegated to the Agency of Human Services, Department of Health to ensure
that unused prescriptiomrugs have convenient collection locations across théesior easy ad safe disposallhis
program is new and still being formed.

D. CHLORIDES IN PACKAGING

At the time of Act 78 adoption in 1987, chlorides were a high concern for the legislature to address. In the nearly 30
years since that legislation was adopted, tlomtent of the products in the waste stream as well as their relative

amount has changed. Product packagiogtinues to bea challenge for Vermoriiut the concern has moved further

from the conversation of toxicity in packaging, to that of high tonnagddmtor no recyclability. To be responsive to

the evolving face of the waste stream, DEC has not placed specific priority on addressing chlorides but has worked to
reduce toxicity in packaging through waste prevention and consumer education efforts.

V. NEWSTATIDPIVERSION FORECARECOMMENDATIONS

NEW STATEIVERSION FORECAST

In 2001 the Solid Waste ManagementPda$ & | 321t (2 RAGSNI pr: 2F GKS 41 &
diversion rate hastalledbetween 30¢ 36% diversion. A great deal of work has been completed since that time,
including the passage of ti#12Universal Recycling law 2814 adoptedMaterials Management Plan, and several new
product stewardship programs. These effdn/eset \ermont to meeting not only the 50%aunicipal solid waste

diversion goal bupotentially surpassing it and achieving the goa@¥sdiversionby targeting materials identified by

the Beyond Waste Advisory Group.tandem with implementing UR policy to div basic recyclables, food scrap, leaf

and yard debris, and clean wood DEC anticiptitegliversion ratdo climb to 66% as material specific programs are
implemented.This may be achieved through new programs to capture packaging and printed materiati as

textiles, carpet and padding, and bulky items.

A priority for DEC is not only to capture as much material as possidldirect to market®ut to reducethe overall

amount of waste generated as identified by the MNFPeventing waste from begncreated avoids the need for
expensive collection and disposal infrastructure, minimizes upstream impacts to the environment from product
generation, processing, and transportation, and keeps more money in the pocket of consumers and tax payers. By
promoting waste reduction through programs such as Food: Too Good to Waste that DEC provided pilot fupalivy for
reuse through textile donation and architectural deconstruction programs DEC is acting to mitigate waste as part of
overall goals to achieve sustainable materials management.

The waste management sector nationally has evolved in the past 15 yeerarige the paradigm to a sustainable
materials management approach. By focusing not only on the amount of materials diverted but also looking at the
amount generated overalDECprovides systems thinking approach to addressing difficult and nuanced adateri
streams. This allowBEGo develop solutions upstream, closer to the source of production or consumption.
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Vermont disposal and diversion of municipal solid waste
amounts over time
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RECOMMENDATIONS

1. Fully Implenent Existing Legislation

TheDepartment of Environmental ConservatiiEC)ecommends that the Vermont Legislature continue to support
the existing laws adopted to prevent, mitigate and divert materials from our landfill. Despite its rural nature Vermont
has a good foundation for providing convenient and consistent sertadés residentsand businesses. Through
collaboration with municipalities and the private sector that collect, transport, @odess materials within our loders,
our solid waste infrastructure can be directed at recycling, organics diversion, andcpstewardship programs rather
than a primary reliance on landfills. By partnering with organizations outside of the field of traditional materials
managementPEC:an have more influence to prevent waste from being generated and assist with creatingrghips

to exchange materials prior to needjrdownstream disposal options.

A. Universal Recycling

In summary, Universal Recycling is working. See:tBeNY 2 v (1 Qa ! v A @ S BthtlsRepartQUdrioey 3 [ |
details. DEC is recommending no changes and supports full impleteenof this legislation.

B. ECycles

The Program continues to be a model of success in-#tgislated ewaste programs. DEC does not recommend any
changes at this time. In the future, changes could be considered to address the changes in the elreatrketi, where
LINE RdzOGa YlIe y20 FAG ¢Sttt Ayiaz2 (G2RFeQad RSTAYSR OF (S3:

C. Mercury Thermostats, Switches & Lamps

i. Thermostats:DEC has requested afitiermostat Recycling Corporati(fRGhas committed to,
increased mercury thermostat recycling outreach to both the public and contractor sectors in
Vermont. DEC will be looking for increases in thermostat collection and will evaluate collection
effectiveness next year.

il. Auto Switches:DEGupportsthe National Vehicle Mercury Switch Recovery ProgridviM SR}
and encourages further enhancemermtsremoval strategies as well as information
dissemination to all vehicle dismantleBBEC recommends that the sunset provision for 10 V.S.A.
87108 beextended for a minimum of four years, or to reflect the NVMSRP extended timeframe
that is likely to be chosen to extend that program.

iii. Lamps:n 2017National Electrical Manufacturers Associat{iVEMA is required by statute to
submit a new plan for managing lamps, to continue the manufacturer obligation for this
program and to hire a thirgharty independent auditor to examine the overall effectiveness of
the program for the past five years. DEC wititawue to monitor the efforts of the program.

D. Batteries

Call2Recyclwill continue to implemenboth the primary (norrechargeable) battery stewardship program and the
voluntary rechargeable battery collection prograamd will promotethem through news articles, radio, emails, bus
signs and newspaper ads. Call2Recycfmrtnership with solid wastmanagement entities, haulers and retailers
maintains135 collection siteproviding96% of Vermont residentsith access t@ battery collection sitewithin 10 miles
of their home. The Agency does not recommend any changes to this program at this time.
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E. Paint

PaintCarewill continue toimplement the paint stewardship and collection program and will pronpiblic awareness

of the program througtsocial media, radio, tand newspapeadvertising and the distribution of brochures and

factsheets at retail and other drepff sites.PaintCare in partnership with solid waste management entities and

retailers, maintains 74, yeaound collection sites providing 99.5% of Verrhagsidents with access to a paint

collection site within 15 miles of their home. The Agency does not recommend any changes to this program at this tim

2. Increase Household Hazardous Waste & Construction/Demolition Debris Diversion

Beyond the existintegislation, DEC intends to place additional effort to address household hazardous wastes (HHW)
and construction and demolition (C&D) debris. These two categories of material are resource intensive and expensive
manage. Historically HHW has been manaaetthe expense of municipalities with some financial assistance from DEC.
Municipalities are stressed financially by offering HHW collection services which residents rely on throughout the year.
DEC will work with stakeholders in the coming year to fldtionslike funding assistance, or alternative program
management options that will not sacrifice convenience to residents.

Following a series of stakeholder meetings DEC recognizes that the volgorestiiictionand demolition debris while

not partof municipal solid waste, contributes a high level of tonnage to the landfill. The material is nuanced and is not
easily mitigated through uniform programs or services without the assurance of market interest to procure the
processed material for reuse ogcycling. One of the C&D material types that DEC intends to solicit stakeholder input on
is asphalt shingle®EC will also continue to work with C&D stakeholders on Acimijgi@mentation

3. Explore Diversion of Other Materials
A. Packaging(paperbased and nonpaper based), paper and printed material

TheBeyond Waste Advisory Groppioritized thesamaterials based on their high landfill volume in Vermont per the

2013 Waste Composition StudgZonsidering the challenge of lemiting these materials through existing systems, DEC
intends to convene a stakeholder group to explore potential solutions to offer convenient collection, decrease disposal,
andencouragesustainable packaging, paper and printed material production.

B. Tires

TheTire StakeholdeGroup recognizes that there are many important details which must be understood before a scrap
tire fee structure can be established and implemented. It is recommended that a group of ietestakeholders be
convened to
1 Investigte the bgistics and feasibility of moving to a fee based system where the cost of scrap tire managemen
is part of the purchase price of new tires;

9 Consider whether the fee is akdvanced Recovery Fee or Extended Producer Responsibility
1 Determinethe apropriate fees to manage scrap tires, including a method of adjusting the feeddotref
changes in the marketplace
i Establish @ystem of collecting, managing, and disbursing the funds collected,;
1 Determinethe level of funding needed for the ongoing retigg of collecting scrap tires;
91 Determinethe funding, and potential sources of funds, needed for legacy tire pile clean ups;
1 Identify types of financial assistance needed for market development; and
1 Determine nethods for tracking tires to ensure thatd program is not collecting ouwif-state tires.
f  Provide a evaluation of thaDEQa & ONJ LJ GANB O2YLIX Al yOS IyR SyFT2NDS

education of tire dealers, fleet managers, and the general public on scrap tire management.
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C. Textiles

The Textile Stakeholder Series held from April to September 2016 resultdcxiile Rase & Recycling in Vermont
report. It is tie intent of DEC to work with stakeholders involved in those discusawell as others to implement the
recommendations identified in the report. Recommendations included:

T Requestvermont{ 2f AR 21 adGS 5AaGNROG al yI Jafnghnt cdntiadt it brie orA 2 y
more textiles collection organizations, which could help them find an affordable collector and ensure convenient
infrastructure is in place and is maintained for Vermonters

1 Improve information sharing between collectors amdnicipalities to clarify things such as how collectors

evaluate ability to place a bin, or the type and quality of materials accepted through various collection methods
Increase matchmaking efforts to partner schools and community groups with collecganieations
Adopt consistency in language similar to neighboring state efforts to align withstdex commerce

=A =4

D. Plastic Bags

As part of the Beyond Waste Advisory Group prioritidsCvas directed to tackle materials that are high volume or

pose high toxicity primarily to the waste stream.2EContinues to chip away at thosstakeholdes identified

priorities forspecific problem materials such gsickaging. Foexample,in 2016DECprovidedtestimony to the House
Natural Resources and Energy Committee on the impact a disposable bag ban or bag fee may have on reducing the
amount of single use bags consumed in the state with the goal of preventing the materials from getting into our
waterways, obstructing views of the otherwise pristine landscape, and filomplastics that getaught in machinery at

our recycling facilitiesrequiring timeconsuming and costly delays that endanger workers

In summary, there are numerous prograarsd a diverse portfolio of efforts underway by DEC, solid waste management
entities, private forprofit sector, and partner organizations working to implement a variety of approaches to mitigate
the toxicity of the waste stream and the amount of waste geited, increase the amounts of materials that have

reliable and convenient diversion options, and reduced disposal tonn&ggsyww.vtrecycles.conor call 802828

1138 to access these reports or to reach a DEC Solid Waste Management Program employee to provide further
assistance.
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APPENDDA: Timeline of Act 148 Implementation Dates

Universal Recycling Law

TIMELINE

JULY 1
2014

Transfer stations/Drop-off Facilities must accept residential recyclables
at no separate charge

Food scrap generators of 104 tons/year (2 tons/week) must divert
material to any certified facility within 20 miles

JULY 1
2015

Statewide unit based pricing takes effect, requiring residential trash
charges be based on volume or weight

Recyclables are banned from the landfill
Transfer stations/Drop-off Facilities must accept leaf and yard debris
Haulers must offer residential recycling collection at no separate charge

Public buildings must provide recycling containers alongside all trash
containers in public spaces (exception for restrooms)

Food scrap generators of 52 tons/year (1 tonfweek) must divert material
to any certified facility within 20 miles

JULY 1
2016

Leaf, yard, and clean wood debris are banned from the landfill
Haulers must offer leaf and yard debris collection

Food scrap generators of 26 tons/year (1/2 ton/week) must divert
material to any certified facility within 20 miles

JULY 1
2017

Transfer stations/Drop-off Facilities must accept food scraps
Haulers must offer food scrap collection

Food scrap generators of 18 tons/year (1/3 ton/week) must divert
material to any certified facility within 20 miles

JULY 1
2020

Food scraps are banned from the landfill

7~ VERMONT

AGENCY OF NATURAL RESOURCES

For more information, visit www.recyclevt.gov
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APPENDIX B: Map of Solid Waste Managentemtities
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